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A patentability item has been opened to consider the material submitted by Asif D. 
Gandhi, Marc B. Ibanez, Lei Song, Mathew Thomas, and Stanislav vitebskiy. 

It has been given Submission No. 117949 and is entitled "Method For Controlling 
Reverse Link Interference Rise And Power Control Instability In A CDMA System." 

Please notify me of any changes in either the technical or commercial aspects of the 
disclosure. ^ 

It is also important that my attention be directed to any relevant work by others, either in 
or out of the Lucent family, as well as to any Lucent or non-Lucent product which may 
utilize this subject matter. 
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Brief Description : 



No; data in this, field 



Title;pf Inyention; 

• Method for controlling reverse link interference rise and power cbntrol ihstabiliiy in a CDMA system 

Name <^ Inventors, telephone, address, and business unit: 

AsH/GandK), WH 4C-239iB, 97^586 2697. WAMP JW45Cli)(}0 

Marc B. Ibancz. WH lD-3d8B, 973 386 5149. WGTS JW83BD000 

LeiSong, WH 3A-367, 973581 6835. WCTS JW83BD00Q 

MathewThomas. WH 1D-306A, 973:581 6824, WGTS JW83BA0OO 

Stanislav Vitebskiy. WH 4e-253, 973 581 6935. WAMP JW45ei000 

Name of principal person to work with attorney: 

^yIathc^y Thomas, 1D-3Q6A. 973:581 6824, WGTS JW83BAGOO 

What problem does the in ventibn solve or What purpose docs it serve ? 

This invention provides a sbiutibh for initigiaiing poiemial reverse link pbwer controrinst^ of 
reverse link overload / interference rise. Power control irisiability could also be triggered by mobiles haying an in- 
correct implemeritatioh of the standard, and this hew technique; mitigates these effects while raaintainihg system 
performance. We alsb note that isuch iriierference rise has been observed in field data. 

For all CDMA system architectures (Series II, Flexent; arid 3G frofn a Lucent pisirep^tive);- interferehc^^ 
station iricreases with reyers^^^^ The current Reverse Inner Loop Power Control (RILPC) algorithm re- 

acts to this cphditidh by issuirig^^^^ as necessary. In certain caseSi the system may 

get into an unstable mode bfb exampleruhder heaivy loading, if a siifficiienl fractiph of riiobiles po^^ 

up, it increases the interference; to other mobiles a^ arid forces them also to power tip. In turn, this in- 

ci*easfes the htit interference furthCT "runaway" situatibn thit i^ from a service pesrspcclive, 

The goal of this invention is tb detect, manage, afid correct such a situation. 

Shjup.increases in rctceived interference; m^ due lo mobiles with ihcbrrect impleirfentations^o^^^^ stan- 

dard. Such mobile violators are difficult to delect, though the systeiti has to operate Jin a robust mimner under suc^ 
conditions also. The proposed method iprbtecis the system from the^ bper^atibhal cbnditions to a certain extent and 
mitigates the impact of such violators bri; system performance. 

Any significant increase in interference results in a porresponding: coverage reduction, since distant mobiles would 
lack the necessary transmit power headrooni to overcome this interference rise. Such calls; could alsb be ^dropped if 
the situation persists long enpiJgh. Sittce this technique d^ it \v6uld ;iiiiprbve or 

maintain reverse link coverage as w^ell as bverall service quality. 

Currently this problem is not addressed at the RILPC level as It i^ specified to work on a per user basis without 
considering the overall system performance impact. 

Explain your sbiutibh. Attach any sketches, lab notebook entries, TMsy etC; which help describe and illustrate the 
solution. 

The solution modifies RILPC operation duriiig periods of r^ link overload or high received ihterfetence. 

Under overload / high interference conditions, the nevy RILPG takes into account the impact of increased; received 
povyer from all users before issijing power up-adjust conunands,^^^w^ under nprnial conditions, the; existing proce- 
dure is still utilized. The proposed solution involves threejseparate aspects of system operation. 

1. Detection of the onset of increased ihlerference from various causes to trigger the modified RILPC algorithm. 

Several approaches are being considered for thisi the pirimary one being increase in average Received Signal 
Strength. Indicator (RSSI)bvera:Sp^^^ 

Another approach is to use the ratio of power up-adjust conimands to p cpnunarids at any g;iveri 

time, in conjunction with the; current RSSI data and number; of users: 

A third Approach is to monitor any^significant EbNo reduction fpr a large fraction of active users over a specified 
period; of time. 



i2. The mddified-RILPG algoritfim itself ihat issue poWer up-adjusts based on overall system slate rather than on 
vidua! uiser state. 

One of the approaches being considered for^ iWs aspect is to issue upTadjust requests in a probabilistic manner? 
While operating in an unstable reverse link scenario; issuing upradjusts to all users who dp noli meet the normal 
EbNo target moves the system furth into the unstable region/ To prevent this» once the condition is detected, a 
fraction of the upf-adjusts which are nbrmally issued are conveiited into down-adjusts probabilistically; and this 
forces: some mbbileis to power down and reduce the interference. If the situation persists, iKe fraciipn of up-^adjusis 
being: converted power down requests if adyjuste^ usirig an exponential backoff Iliis prpcessLalso 

leads toia transient loss in reverse link quaJity. but irnproyes the smbility in th^ 
ience is contaiinedl and thus overall quality is improved; 

Another sirtulair approac loww tfie EbNo i^get all users iiiider isiich conditibhs and also modify the mtige 
over/which the target sd^iht is^a^^ conditions. Here also a smaller f^ 

tion of the lisere require up^ (under the liew EbNo targets and set-point range) and tliis^erves;tp cotiuin th^^ 
increase in interference. 

3. DeiBctipn of interference reductid ' • 

Here too the RSSI behavior is the primary trigger for delecting 

adijustcpnunja^ds cpupl^^ wi& receivrf EbNQ^^^f^^ is<another fectpr in this decision. * 

0 Under what circumstances will it be econonriically advantageous to someone outside of Lucent to make; use or seH the 
inVehtibti? 

Any GDM A system (IS95A(j5), WGDMA, CDMA2000, or other 3G system) would benefit from this approach as 
it enables the systemHp operate more gracefully under iricreaised reverse link Interfierehcei -Since these conditions 
may occur fK)m a^anety bfx^ part of reverse link ppvysf cbntrd^^ 

and thus be yaiuable to all GDMA ihfiraistriicture mahufactu^ included into a future standard, any 

corhpiiant implementation would he«^ 

© How easiiy could Lucent detect, or that sprneone was making; using or 

With some effort by rriearis of collecting power control data under overload / high interference conditions and 
analyzing patterns of RILPC commands. 

© How easily can the invention be desighied M)und ?^ In btheir wor^ how easily can another designer achieve the 
functionaUty with a di^rent 

From an idealized theoretical point of view, a comparable approach uses the propagation loss to each user (very 
difficult practically) to solve for the Uansmit powers required by each mobile; This solution is subject to the con- 
straints of tolerable interference rise at base station, signal quality and tranismit power lin^tations of mobiles and is 
computationally prohibiUve within the time scale of operational interest (RILPG works at L25ms resolution). 
Hence in any practical scenario, it is bur belief that the propoised solution (br variations thereoO is the only feasible 
approach. 
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Dept. Head of Princif>al Inventor / Date 



John A. Marinho, Technology Director / Date 



